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5. Subject Matter of Amendment 
(1) Change 

"a first phase modulation section, having a first 
polarization axis in a predetermined direction, that modulates 
a phase of the linearly polarized light output from the linearly 
polarized light output section; a second phase modulation 
section, having a second polarization axis orthogonal to the 
first polarization axis, that modulates the phase of the 
linearly polarized light output from the linearly polarized 
light output section; a signal supply section that supplies a 
modulation signal having a predetermined amplitude for 
modulating the phase of the linearly polarized light to one of 
the first and the second phase modulation section; a light 
intensity detection section that detects an intensity of a light 
emitted from the first and the second phase modulation section, 
to which the signal is supplied from the signal supply section, 
and transmitted by a sample containing an optically active 
material that rotates a polarization plane of the light" in the 
original specification, page 5, lines 6 to 13, to 

^^a phase modulation section that is configured so that 
fluctuations in modulation characteristic of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section; a signal supply section that 
supplies a modulation signal having a predetermined amplitude 
for modulating the phase of the linearly polarized light to one 
of the first and the second phase modulation units; a light 
intensity detection section that detects an intensity of a light 
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that is emitted from the phase modulation section and 
transmitted by a sample containing an optically active material 
that rotates a polarization plane of the light, following a 
supply of the modulation signal to one of the first and the second 
phase modulation units by the signal supply section''. 

(2) Change ^^the first phase modulation section and the second 
phase modulation section" in the original specification, page 
5, lines 18 to 19, to ^^the first phase modulation unit and the 
second phase modulation unit". 

( 3 ) Change 

"supplies a preset offset signal to the first and the 
second phase modulation sections" in the original specification, 
page 5, lines 21 and 22, to 

^^further supplies a preset offset signal to the first and 
the second phase modulation units, and the light intensity 
detection section further detects the intensity of the light 
that is emitted from the phase modulation section and 
transmitted by the sample containing the optically active 
material that rotates the polarization plane of the light, 
following a supply of the predetermined offset signal to the 
first and the second phase modulation units by the signal supply 
section" . 

(4) Change ^^the first phase modulation section and the second 
phase modulation section" in the original specification, page 
5, line 23, to ^^the first phase modulation unit and the second 
phase modulation unit". 

(5) Change ^^the first phase modulation section and the second 
phase modulation section" in the original specification, page 
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5, lines 24 and 25, to ^^the first phase modulation unit and the 
second phase modulation unit''. 

(6) Change ^^the first phase modulation section" in the 
original specification, page 5, line 27, to ^''the first phase 
modulation unit". 

(7) Change ^^the second phase modulation section" in the 
•original specification, page 6, line 1, to ^^the second phase 
modulation unit". 

(8) Change ^^the first and the second phase modulation 
section" in the original specification, page 8, lines 18 and 
19, to ^^the phase modulation section". 

(9) Change ^^the first phase modulation section" in the 
original specification, page 8, line 22, to ^^the first phase 
modulation unit". 

(10) Change ^^the second phase modulation section" in the 
original specification, page 8, line 24, to ^'the second phase 
modulation unit". 

(11) Change ^^the first and the second phase modulation 
section" in the original specification, page 9, line 1, to ^^the 
phase modulation section". 

(12) Change 

"a first phase modulation section, having a first 
polarization axis in a predetermined direction, that modulates 
a phase of the linearly polarized light output from the linearly 
polarized light output section; 
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a second phase modulation section, having a second 
polarization axis orthogonal to the first polarization axis, 
that modulates the phase of the linearly polarized light output 
from the linearly polarized light output section; 

a signal supply section that supplies a modulation signal 
having a predetermined amplitude for modulating the phase of 
the linearly polarized light to one of the first and the second 
phase modulation section; 

a light intensity detection section that detects an 
intensity of a light emitted from the first and the second phase 
modulation section, to which the signal is supplied from the 
signal supply section, and transmitted by a sample containing 
an optically active material that rotates a polarization plane 
of the light" in the original claim 1, to 

^^a phase modulation section that is configured so that 
fluctuations in modulation characteristic of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section; 

a signal supply section that supplies a modulation signal 
having a predetermined amplitude for modulating the phase of 
the linearly polarized light to one of the first and the second 
phase modulation units; 

a light intensity detection section that detects an 
intensity of a light that is emitted from the phase modulation 
section and transmitted by a sample containing an optically 
active material that rotates a polarization plane of the light, 
following a supply of the modulation signal to one of the first 
and the second phase modulation units by the signal supply 
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section" , 

(13) Change 

"the signal supply unit supplies a preset offset signal 
to the first and the second phase modulation sections" in the 
original claim 2, to 

^''further supplies a preset offset signal to the first and 
the second phase modulation units, and 

the light intensity detection section further detects the 
intensity of the light that is emitted from the phase modulation 
section and transmitted by the sample containing the optically 
active material that rotates the polarization plane of the light, 
following a supply of the predeteirmined offset signal to the 
first and the second phase modulation units by the signal supply 
section'' . 

(14) Change "The optical rotation angle measuring apparatus 
according to claim 1 or 2, wherein 

the first phase modulation section includes a first 
liquid crystal element a liquid crystal orientation direction 
of which is a direction of the first polarization axis, and 

the second phase modulation section includes a second 
liquid crystal element which is different from the first liquid 
crystal element and a liquid crystal orientation direction of 
which is a direction of the second polarization axis" in the 
original claim 3, to 

^^the first phase modulation unit includes a first liquid 
crystal element a liquid crystal orientation direction of which 
is a direction of the first polarization axis, and 

the second phase modulation unit includes a second liquid 
crystal element which is different from the first liquid crystal 
element and a liquid crystal orientation direction of which is 
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a direction of the second polarization axis''. 
(15) Change 

"the first phase modulation section is a first pixel group 
constituted by a part of a plurality of pixels that constitute 
a single liquid crystal element, and 

the second phase modulation section is a second pixel 
group constituted by pixels other than the part of the plurality 
of pixels that constitute the single liquid crystal element, 
the other pixels and the part of pixels being alternately 
arranged" in the original claim 13, to 

''^the first phase modulation unit is a first pixel group 
constituted by a part of a plurality of pixels that constitute 
a single liquid crystal element, and 

the second phase modulation unit is a second pixel group 
constituted by pixels other than the part of the plurality of 
pixels that constitute the single liquid crystal element, the 
other pixels and the part of pixels being alternately arranged" . 

6. List of Attached Documents 

(1) Pages 5, 5/1, 6, 8, and 9 of the specification 

(2) Pages 36, 36/1, and 39 of the claims 
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to provide an optical rotation angle measuring apparatus that 
can be made small in size and ensure high accuracy in measuring 
the optical rotation angle with a simple configuration. 

DISCLOSURE OF INVENTION 

To solve the above problems and to achieve the object, 
an optical rotation angle measuring apparatus according to the 
present invention includes: a linearly polarized light output 
section that outputs a linearly polarized light; a phase 
modulation section that is configured so that fluctuations in 
modulation characteristic of a first phase modulation unit 
having a first polarization axis in a predetermined direction 
and a second phase modulation unit having a second polarization 
axis orthogonal to the first polarization axis cancel each other, 
and that modulates a phase of the linearly polarized light 
output from the linearly polarized light output section; a 
signal supply section that supplies a modulation signal having 
a predetermined amplitude for modulating the phase of the 
linearly polarized light to one of the first and the second phase 
modulation units; a light intensity detection section that 
detects an intensity of a light that is emitted from the phase 
modulation section and transmitted by a sample containing an 
optically active material that rotates a polarization plane of 
the light, following a supply of the modulation signal to one 
of the first and the second phase modulation units by the signal 
supply section; and an optical rotation angle calculation 
section that calculates an optical rotation angle by the sample 
based on the modulation signal supplied from the signal supply 
section and the intensity of the light detected by the light 
intensity detection section. 
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According to the present invention, when modulation 
characteristics of the first phase modulation unit and the 
second phase modulation unit are changed by an external 
temperature change, an atmospheric pressure change, or the like, 
fluctuations can be cancelled since the polarization axes of 
the both sections are orthogonal to each other. 

Furthermore, in the above invention, the signal supply 
section further supplies a preset offset signal to the first 
and the second phase modulation units, and the light intensity 
detection section further detects the intensity of the light 
that is emitted from the phase modulation section and 
transmitted by the sample containing the optically active 
material that rotates the polarization plane of the light, 
following a supply of the predetermined offset signal to the 
first and the second phase modulation units by the signal supply 
section. 
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According to the present invention, operations of the 
first phase modulation unit and the second phase modulation unit 
can be stabilized. In addition, since the polarization axes 
of the first phase modulation unit and the second phase 
modulation unit are orthogonal to each other, a predetermined 
bias signal can be cancelled and only a desired phase modulation 
amount can be obtained. 

Moreover, in the above invention, the first phase 
modulation unit includes a first liquid crystal element a liquid 
crystal orientation direction of which is a direction of the 
first polarization axis. 
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and the second phase modulation unit includes a second liquid 
crystal element which is different from the first liquid crystal 
element and a liquid crystal orientation direction of which is 
a direction of the second polarization axis. 

According to the present invention, the liquid crystal 
elements are adopted as the phase modulating section. 
Therefore, when the modulation characteristics of the first 
liquid crystal element and the second liquid crystal elements 
are changed by the external temperature change, the atmospheric 
pressure change or the like, the fluctuations in the elements 
can cancel each other since the orientation directions are 
orthogonal to each other. It is thereby possible to stably 
drive the liquid crystal elements and perform the phase 
modulation by as much as only the fluctuation in the difference 
between the signals supplied to the first liquid crystal element 
and the second liquid crystal element. In addition,, since the 
fluctuations cancel each other, the modulation amount of the 
liquid crystal element is minimized, thereby making it possible 
to easily determine positions of optical axes of optical 
components other than the liquid crystal elements. 

Moreover, in the above invention, the first and the second 
liquid crystal elements are liquid crystal elements 
manufactured at predetermined manufacturing steps, 
manufactured on an equal liquid crystal substrate, and equal 
in structure. It is desirable that the first liquid crystal 
element is a liquid crystal element manufactured in an arbitrary 
position on the liquid crystal substrate, and the second liquid 
crystal element is a liquid crystal element manufactured near 
the first liquid crystal element on the liquid crystal 
substrate . 
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According to the present invention, the first and the 
second liquid crystal elements are manufactured according to 
the same specifications. Therefore, when the modulation 
characteristics of the first and the second liquid crystal 
elements are changed by the external environmental change such 
as the temperature change, the fluctuations can cancel each 
other since the first and the second liquid crystal elements 
exhibit the same characteristic change and are orthogonal to 
each other. 

Moreover, in the above invention, the first and the second 
liquid crystal elements are homogeneous alignment- type liquid 
crystal elements. 

According to the present invention, by adopting the 
homogenous alignment-type liquid crystal elements, the 
orientation directions of the respective liquid crystal 
elements can be specified to one direction and the apparatus 
can be easily manufactured. 

Moreover, in the above invention, the first and the second 
liquid crystal elements include electrode substrates and 
counter substrates between which liquid crystals are held, 
respectively, and are equal in the liquid crystal orientation 
direction and equal in structure. 
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The first and the second input electrodes are arranged in series 
near one end side of the second substrate along the end side. 
The first and the second input electrodes are arranged in series 
near an end side orthogonal to the one end side of the second 
substrate. The second liquid crystal is equal to the first 
liquid crystal in the liquid crystal orientation direction and 
in structure. The first and the second liquid crystal elements 
are arranged in series on an optical path from the linearly 
polarized light output section to the light intensity detection 
section so that the liquid crystal orientation direction of the 
first liquid crystal element is orthogonal to the liquid crystal 
orientation direction of the second liquid crystal element. 

According to the present invention^ it is possible to 
share the wiring lead-out direction between the first and the 
second liquid crystal elements with respect to the signal supply 
section* 

Moreover, the above invention further includes a liquid 
crystal element holding section that holds the first and the 
second liquid crystal elements. 

According to the present invention, the first and the 
second liquid crystal elements can be held under the same 
conditions . 

Moreover, the above invention further includes a pair of 
quarter-wave plates arranged in series on an optical path from 
the linearly polarized light output section to the light 
intensity detection section while the sample is held between 
the pair of quarter-wave plates. 

According to the present invention, the quarter-wave 
plate on the linearly polarized light output section side 
transforms the light from the phase modulation section into the 
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linearly polarized light and the light can be made incident on 
the sample. In addition, an error generated by this 
quarter-wave plate can be cancelled by the quarter-wave plate 
on the light intensity detection section side. 

Moreover, in the above invention, the first phase 
modulation unit is a first pixel group constituted by a part 
of a plurality of pixels that constitute a single liquid crystal 
element, and the second phase modulation unit is a second pixel 
group constituted by pixels other than the part of the plurality 
of pixels that constitute the single liquid crystal element, 
the other pixels and the part of pixels being alternately 
arranged. 

According to the present invention, the same advantages 
as those when the two liquid crystal elements are arranged in 
series can be attained. 
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In addition, the phase modulation section can be constituted 
by a single liquid crystal element, a space within the apparatus 
can be saved and the number of components can be reduced. 

Moreover, the above invention further includes a 
condensing section, provided between the first and the second 
pixel groups and the light intensity detection section, for 
condensing the light emitted from the first and the second pixel 
groups and transmitted by the sample containing the optically 
active material that rotates the polarization plane of the light, 
and for emitting the light to the light intensity detection 
section. 

According to the present invention, even if the number 
of pixels is very small, the same advantages as those when the 
two liquid crystal elements are arranged in series can be 
attained. In addition, a single liquid crystal element having 
a small number of pixels can be adopted, whereby the liquid 
crystal element can be provided at low cost. 

Moreover, in the above invention, the offset signal 
supplied from the signal supply section is a signal in a section 
in which a phase modulation amount of the liquid crystal element 
is linearly changed. 

According to the present invention, the signal in the 
section in which the phase modulation amount of the liquid 
crystal element is linearly changed is used. The fluctuation 
in the difference between the signal supplied to the liquid 
crystal element and that supplied to the second liquid crystal 
element can be a fluctuation in a very narrow range. It is, 
therefore, possible to narrow the range of this fluctuation and 
improve phase modulation sensitivity. 
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BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a block diagram of a hardware configuration of 

an optical rotation angle measuring apparatus according to a 

first embodiment of the present inventions- 
Fig. 2 is an explanatory diagram of an arrangement 

configuration of two liquid crystal elements shown in Fig. 1; 

Fig. 3 is a graph of a phase modulation characteristic 

of the liquid crystal element; 

Fig. 4 is an explanatory diagram of a case that a driving 

voltage is applied to two liquid crystal elements, liquid 

crystal orientation directions of which are orthogonal to each 

others- 
Fig . 5A is a graph of the relationship between a modulation 

amount of an optical rotation angle made by an azimuth rotator 

and a light intensity detected by a photodiode; 

Fig. 5B is a partially enlarged view of Fig. 5A; 
Fig. 6 is a block diagram of a specific hardware 

configuration of an arithmetic processor shown in Fig. 1; 
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CLAIMS 

1 • (Amended) An optical rotation angle measuring apparatus 
comprising : 

a linearly polarized light output section that outputs 
a linearly polarized light; 

a phase modulation section that is configured so that 
fluctuations in modulation characteristic of a first phase 

modulation unit having a first polarization axis in a 

r 

predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section; 

a signal supply section that supplies a modulation signal 
having a predetermined amplitude for modulating the phase of 
the linearly polarized light to one of the first and the second 
phase modulation units; 

a light intensity detection section that detects an 
intensity of a light that is emitted from the phase modulation 
section and transmitted by a sample containing an optically 
active material that rotates a polarization plane of the light, 
following a supply of the modulation signal to one of the first 
and the second phase modulation units by the signal supply 
section; and 

an optical rotation angle calculation section that 
calculates an optical rotation angle by the sample based on the 
modulation signal supplied from the signal supply section and 
the intensity of the light detected by the light intensity 
detection section. 
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2* (Amended) The optical rotation angle measuring apparatus 
according to claim 1, wherein 

the signal supply section further supplies a preset 
offset signal to the first and the second phase modulation units, 
and 

the light intensity detection section further detects the 
intensity of the light that is emitted from the phase modulation 
section and transmitted by the sample containing the optically 
active material that rotates the polarization plane of the light, 
following a supply of the predetermined offset signal to the 
first and the second phase modulation units by the signal supply 
section. 
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3. (Amended) The optical rotation angle measuring apparatus 
according to claim 1 or 2, wherein 

the first phase modulation unit includes a first liquid 
crystal element a liquid crystal orientation direction of which 
is a direction of the first polarization axis, and 

the second phase modulation unit includes a second liquid 
crystal element which is different from the first liquid crystal 
element and a liquid crystal orientation direction of which is 
a direction of the second polarization axis. 
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li . The optical rotation angle measuring apparatus according 
to claim 3, further comprising: 

a liquid crystal element holding section that holds the 
first and the second liquid crystal elements. 

12. The optical rotation angle measuring apparatus according 
to claim 1 or 2, further comprising: 

a pair of quarter-wave plates arranged in series on an 
optical path from the linearly polarized light output section 
to the light intensity detection section while the sample is 
held between the pair of quarter-wave plates. 

13. (Amended) The optical rotation angle measuring 
apparatus according to claim 2, wherein 

the first phase modulation unit is a first pixel group 
constituted by a part of a plurality of pixels that constitute 
a single liquid crystal element, and 

the second phase modulation unit is a second pixel group 

constituted by pixels other than the part of the plurality of 

pixels that constitute the single liquid crystal element, the 

other pixels and the part of pixels being alternately arranged. 
» * 

14. The optical rotation angle measuring apparatus according 
to claim 13, further comprising: 

a condensing section, provided between the first and the 
second pixel groups and the light intensity detection section, 
for condensing the light emitted from the first and the second 
pixel groups and transmitted by the sample containing the 
optically active material that rotates the polarization plane 
of the light, and for emitting the light to the light intensity 
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detection section . 



15* The optical rotation angle measuring apparatus according 
to claim 3/ -13, or 14, wherein 

the offset signal supplied from the signal supply section 
is a signal in a section in which a phase modulation amount of 
the liquid crystal element is linearly changed. 
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5. Subject Matter of Reply 

(1) In the PCT Opinion Statement on April 21, 2004 (dispatch 
date) , it is judged that the invention according to claims 1 
to 12 and 15 is lacking in inventive step based on the Patent 
document 1 (JP 2002-277387A) and the Patent document 2 (JP 
6-118359A) . In addition, as an opinion on the international 
application, it is judged that descriptions of claims 1, 7, and 
10 are contradictory, 

(2) The applicant amends the specification and the claims by 
Amendment filed with this Response. Namely, the invention 
according to claim 1 is 

"1. (Amended) An optical rotation angle measuring 

apparatus comprising: 

a linearly polarized light output section that outputs 
a linearly polarized light; 

a phase modulation section that is configured so that 
fluctuations in modulation characteristic of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section; 

a signal supply section that supplies a modulation signal 
having a predetermined amplitude for modulating the phase of 
the linearly polarized light to one of the first and the second 
phase modulation units; 

a light intensity detection section that detects an 
intensity of a light that is emitted from the phase modulation 
section and transmitted by a sample containing an optically 
active material that rotates a polarization plane of the light. 
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following a supply of the modulation signal to one of the first 
and the second phase modulation units by the signal supply 
section; and 

an optical rotation angle calculation section that 
calculates an optical rotation angle by the sample based on the 
modulation signal supplied from the signal supply section and 
the intensity of the light detected by the light intensity 
detection section . " . 

This amendment is based on the following passages: in the 
original specification, page 5, lines 18 to 20, ^^according to 
the present invention, when modulation characteristics of the 
first phase modulation section and the second phase modulation 
section are changed by an external temperature change, an 
atmospheric pressure change, or the like, fluctuations can be 
cancelled since the polarization axes of the both sections are 
orthogonal to each other the original specification, page 
11, lines 10 to 15, ^'the azimuth rotator 103, which includes 
liquid crystal elements 104A and 104B and a quarter-wave plate 
105, modulates the linearly polarized light transmitted by the 
polarizer 102A. Specifically, the liquid crystal elements 
104A and 104B transform the incident linearly polarized light 
into an elliptically polarized light. The quarter-wave plate 
105 transforms the elliptically polarized light obtained by the 
liquid crystal elements 104A and 104B into an linearly polarized 
light. The azimuth rotator 103 emits this linearly polarized 
light to a sample 106. the original specification, page 11, 
line 25 to page 12, line 2, ^^the liquid crystal driver 109 
supplies a predetermined bias voltage to the liquid crystal 
elements 104Aand 104B. In addition, the liquid crystal driver 
109 supplies a modulation voltage having predetermined 
amplitude and superimposed on the predetermined bias voltage 
to one of the liquid crystal elements 104A and 104B."; and the 
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original specification, page 14, line 18 to page 15, line 9, 
""^considering this, the liquid crystal element that performs 
modulation is configured by the two liquid crystal elements (the 
liquid crystal elements 104A and 104B) , the liquid crystal 
orientation directions of which are made orthogonal to each 
other • (Snip) A waveform 402 is a waveform obtained when only 
the offset voltage Vo is applied to the other liquid crystal 
element . (Snip) By causing the waveforms 401 and 401 to offset 
each other, i.e., by removing the unnecessary offset amount of 
the waveform 401 corresponding to the offset voltage Vo from 
the waveform 402, the phase modulation amount ^to' 
corresponding to the offset voltage Vo can be cancelled. As 
shown in the waveform 403, only the desired phase modulation 
amount ^tb' can be obtained.". 

The invention according to claim 2 is 

"2. The optical rotation angle measuring apparatus 
according to claim 1, wherein 

the signal supply section further supplies a preset 
offset signal to the first and the second phase modulation units, 

and 

the light intensity detection section further detects the 
intensity of the light that is emitted from the phase modulation 
section and transmitted by the sample containing the optically 
active material that rotates the polarization plane of the light, 
following a supply of the predetermined offset signal to the 
first and the second phase modulation units by the signal supply 
section. " . 

This amendment is based on the following passages: in the 
original specification, page 11, line 25 to page 12, line 2, 
^^the liquid crystal driver 109 supplies a predetermined bias 
voltage to the liquid crystal elements 104A and 104B. In 
addition, the liquid crystal driver 109 supplies a modulation 
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voltage having predetermined amplitude and superimposed on the 
predetermined bias voltage to one of the liquid crystal elements 
104A and 104B.''; and the original specification, page 14, line 
18 to page 15, line 9, ^^considering this, the liquid crystal 
element that performs modulation is configured by the two liquid 
crystal elements (the liquid crystal elements 104A and 104B) , 
the liquid crystal orientation directions of which are made 
orthogonal to each other. (Snip) A waveform 402 is a waveform 
obtained when only the offset voltage Vo is applied to the other 
liquid crystal element. (Snip) By causing the waveforms 401 
and 401 to offset each other, i.e., by removing the unnecessary 
offset amount of the waveform 401 corresponding to the offset 
voltage Vo from the waveform 4 02, the phase modulation amount 
^to' corresponding to the offset voltage Vo can be cancelled. 
As shown in the waveform 403, only the desired phase modulation 
amount ^tb' can be obtained.". 

The invention according to claim 3 is 

"3. (Amended) The optical rotation angle measuring 

apparatus according to claim 1 or 2, wherein 

the first phase modulation unit includes a first liquid 
crystal element a liquid crystal orientation direction of which 
is a direction of the first polarization axis, and 

the second phase modulation unit includes a second liquid 
crystal element which is different from the first liquid crystal 
element and a liquid crystal orientation direction of which is 
a direction of the second polarization axis.". 

Namely, first phase modulation section" and ^^second 
phase modulation section" according to original claim 1 is 
changed to ^'a first phase modulation unit" and ^^a second phase 
modulation unit", so as to comply with the amendment of claim 
1 stated above. 

The invention according to claim 13 is 
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"13. The optical rotation angle measuring apparatus 
according to claim 2, wherein 

the first phase modulation unit is a first pixel group 
constituted by a part of a plurality of pixels that constitute 
a single liquid crystal element, and 

the second phase modulation unit is a second pixel group 
constituted by pixels other than the part of the plurality of 
pixels that constitute the single liquid crystal element, the 
other pixels and the part of pixels being alternately 
arranged. " . 

Namely, first phase modulation section'' and ^^second 
phase modulation section'' according to original claim 1 is 
changed to ^^a first phase modulation unit" and ^^a second phase 
modulation unit" so as to comply with the amendment of claim 
1 stated above. 

(3) Regarding documents 1 and 2 

The document 1 discloses a liquid crystal element that 
modulates a phase of a polarized component in a horizontal or 
vertical direction. The liquid crystal element 31 is a 
homogeneous alignment-type liquid crystal element having major 
axes of liquid crystal molecules aligned in the horizontal or 
vertical direction. The liquid crystal element 31 can perform 
the phase modulation if the liquid crystal molecules stand 
upright when the voltage is applied to the element 31 and the 
refractive index in the molecule major axis direction is 
changed. 

The document 2 discloses a phase-type spatial light 
modulator that includes a liquid crystal cell 201 on which a 
light emitted from a polarizer 102 is incident, and an incident 
side liquid crystal orientation direction of which is parallel 
to a transmission axis of the polarizer 102, and a liquid crystal 
cell 202 on which a light emitted from the liquid crystal cell 
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201 is incident, which has a liquid crystal orientation 
direction perpendicular to an emission side liquid crystal 
orientation direction of the liquid crystal cell 201, has a 
retardation and a torsion angle substantially equal to those 
of the liquid crystal cell 201, and has a liquid crystal torsion 
direction is opposite to the one of the liquid crystal cell 201. 

In the PCT Opinion Statement, it is described that a person 
having ordinary skill in the art could have easily attained the 
invention according to claims 1 to 12 and 15 by employing a pair 
of liquid crystal cells (liquid crystal cells 201 and 202) that 
perform the phase modulation and that is described in the 
document 2 in place of the liquid crystal element (liquid 
crystal element 31) that performs the phase modulation and that 
is described in the document 1. 

However, the dociiment 2 fails to explain that a pair of 
•liquid crystal cells of the phase-type spatial light modulator 
are arranged so as to cancel the phase modulation amount, and 
also fails to explain that the phase modulation amount of the 
paired liquid crystal cells corresponds to a component of the 
difference between the phase modulation amounts of the 
respective liquid crystal cells. 

As for the signal supply, the document 2 fails to explain 
that a modulation signal having predetermined amplitude is 
supplied to one of the paired liquid crystal cells. The 
document 2 does not explain that an offset signal is supplied 
to the paired liquid crystal cells while the modulation signal 
having the predetermined amplitude to one of the liquid crystal 
cells. For these reasons, even if the liquid crystal element 
of the document 1 is replaced by the paired liquid crystal cells 
of the document 2, the phase modulation amount is the sum of 
the phase modulation amounts of the paired liquid crystal cells • 

Hence, differently from the present invention, it is 
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impossible to attain the function and effect that, if the 
modulation characteristics of the first phase modulation unit 
and the second phase modulation unit are changed by the external 
temperature change, atmospheric change or the like, the 
fluctuations can be cancelled* 

In addition, it is impossible to attain the function and 
effect that only a desired phase modulation amount can be 
obtained by canceling a preset offset signal supplied to the 
first phase modulation unit and the second phase modulation 
unit . 

(4) Furthermore, while it is judged that descriptions of 
claims 1, 7, and 10 are contradictory as the opinion on the 
international application stated in the PCT Opinion Statement, 
the contradictions are overcome by the amendment as shown in 
Amendment attached hereto. 

(5) Based on the above, the inventive step of the amended 
claims 1 to 12 and 15 is ensured. It would be appreciated if 
the Examiner could judge that all the claims according to the 
present application have all the items of the novelty, the 
inventive step, and the industrial applicability. 
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